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introduction
This paper presents the level and correlatives of domain-specific physical activity of indigenous overweight and obese adults in Sarawak, a state of Malaysia. Physically inactive adults are at risk for diabetes, ischaemic heart disease, breast and colon cancers [1] . Regular physical activity is important to maintain adults' physical well-being [1] and mental health [2] . This level of health is attainable if adults have at least 150 minutes of moderate-intensity aerobic physical activity or at least 75 minutes of vigorous-intensity aerobic physical activity, or an equivalent combination of moderate-and vigorous-intensity activity throughout the week, based on the WHO recommendation [1] .
Although regular physical activit y is beneficial, not many Malaysian adults in Sarawak are active. In the Malaysian Adults Nutrition Survey (2002) (2003) [3] , out of 6,926 respondents, approximately 10% were adults from Sarawak. The study found that for Sarawak, 31.4% (95% CI = 26.2-37.1) reported they exercised and 14.0% (95% CI = 10.7-18.1) claimed that they had adequate exercise. In the same study, 31.1% (95% CI = 26.3-36.3) of the respondents were sedentary, 50.9% (95% CI = 45.6-56.3) moderately active, and 18% (95% CI = 14.3-22.3) active. Whether the mentioned study differentiated exercise from physical activities or not cannot be ascertained.
The term "exercise" should not be taken as equal to "physical activity". Physical activity involves bodily movement and is done as part of playing, working, active transportation, house chores and recreational activities and exercise is one of its subcategories [1] . The different types of physical activity are termed the domains of physical activity [4] . The frequency of each domain of physical activity varies between countries, as people in low-and medium-income countries perform more work, household and transport domains rather than leisure-time physical activities than their peersin high-income countries [5] . In addition, different studies also show different factors correlated with different domains of physical activity [6, 7] .
There is a suggestion that high rates of obesity might be a contributing factor to low total physical activity [4] . However, another study suggests that obese adults who are metabolically healthy engaged in higher levels of total and recreational but not household or transportation physical activity [8] . Interventions to reduce physical inactivity should use evidence-based mediators to ensure success [4] and should especially target those who are overweight or obese. As there is no published literature regarding domain-specific physical activity and its correlates among adults in Sarawak, especially among overweight and obese adults, the present study was conducted to fill the gap.
materials and methods
This cross-sectional study was conducted among 358 overweight and obese adults (response rate: 94.7%) residing in urban and rural areas of Kuching and Samarahan Division. Multistage sampling was used to recruit respondents from six villages each in rural as well as urban areas of these divisions. In the selected villages, promotion of the study was done through the head of the village. All adults (18- A face-to-face interview using a validated questionnaire was conducted to ensure uniformity as a large percentage of rural respondents claimed they were unable to read.
The translated Malay version of the International Physical Activity Questionnaires (IPAQ) long form (validated for Malaysia) [10] was used to assess the respondents' physical activity level. This questionnaire consists of 25 questions on four main domains: (a) leisure-time physical activity; (b) domestic and gardening (yard) activities; (c) work-related physical activity; (d) transport-related physical activity and two questions on time spent sitting. All questions ask for activities performed in the previous seven days. Each type of activity is weighed by its energy requirements defined in METs to yield a score in MET-minutes according to the IPAQ procedure [10] . The MET-minutes/week is computed based on IPAQ guidelines (2005) [11] . Respondents' socio-demographic data were included in the questionnaire.
data analysis
In line with the data processing rules of IPAQ [11] , those respondents who had the sum total of all walking, moderate and vigorous time variables greater than 960 minutes were excluded from the analysis. Scores were computed for all activities (overall) as well as separately for walking, moderate-intensity and vigorous-intensity activities for each domain. Normality of the distribution of variables was tested using the Shapiro-Wilk W-test. The median and interquartile ranges were calculated separately for each domain and total MET-minutes according to the IPAQ procedure [11] . The Kruskal-Wallis ANOVA and the Mann Whitney U-testwereused to test differences according to socio-demographic characteristics. The level of significance for all analyses was set at p < 0.05. Statistical analyses were performed using SPSS version 21 software.
results
The final analyses were based on 351 respondents after removing the outliers. There was a slightly higher number of rural respondents (n = 183; 52.1%), more Iban (n = 129; 36.8%) with the mean age of 43.8 years (SD = 11.7). The majority were women (74.4%) and housewives (45.3%), and the mean in-come was RM1 271.50 (SD = 1461.90). Table 1 presents the socio-demographic characteristics of the respondents. More than 40% (n = 159, 43.5%) of the respondents were obese and 54.7% (n =192) were overweight. Table 2 shows the respondents' mean BMI by socio-demographic characteristics. The overall mean BMI was 30.5 kg/m 2 (SD = 4.49). Female respondents had significantly higher mean BMI than males, and being female, housewives had the highest mean BMI compared to those respondents who were employed or others (small-scale farmers, pensioners and unemployed). This difference was significant (Table 2) . Table 3 shows the categories of activity levels by socio-demographic characteristics. Only 25.1% (n = 88) reported to have a low activity level. The percentage distribution of men across the three levels of physical activity level was similar, while more women (55.6%) were reported to have a moderate physical activity level. Approximately 50% of respondents from all ethnic groups and 60% of housewiveshad a moderate level of physical activity. Only the respondents' residence and occupation showed a significant difference in the physical activity level. chi-square test, *significant at p < 0.05. Table 4 shows the MET-minutes for each activity domain and the total activity according to selected socio-demographic characteristics and the weight status. Overall, the transport domain of physical activities had the lowest median MET-minutes. Men had higher median MET-minutes in the work and leisure domains, while women had higher median MET-minutes in the domestic domain of physical activity. The difference was statistically significant. There was also a significant differencein median MET-minutes for the transport domain for race (Malay, highest). Rural respondents and those whose occupation classified as others reported higher median MET-minutes in the work and transport domains and in the total activity.In terms of occupation, those respondents whose occupation was categorised as others had significantly higher MET-minutes in the work and domestic domains as well as in the total physical activity compared to housewivesand those employed. 
discussion
This study used IPAQ (Malay version, 5) to obtain the reported MET-minutes of physical activities for three ethnic groups of indigenous overweight and obese adults in Sarawak. More than 40% of the respondents were obese, which was higher than in a study conducted in Malaysia [12] , where 36.7% out of 2304 adults with weight above the normal level were obese. Except for gender, the mean BMI was similar (ranging from 30.2 to 31.6) for respondents of different ethnicity, and for younger ones (aged ≤ 50 years old) irrespective of rural or urban residency. These findings showed that higher mean BMI was common across the board and congruent with the concern that obesity has reached an epidemic level in Malaysia [13] . With improved socioeconomic status, sedentary lifestyle and unhealthy dietary habits, rural population also faces the obesity problem [13, 14] .
The findings of the present study using the IPAQ-long form (27 questions) for a mixed gender sample was comparable with one Malaysian study on 215 working women using the IPAQ-short form (7 questions),25.1% vs 28.8% for low, 53.0% vs 48.8% for moderate and 21.9% vs 22.4% for a high level of physical activity [15] . The prevalence of 25.1% of this study respondents who reported to have a low level of physical activity was lower than in the Malaysian Adults Nutrition Survey (2002) (2003) [3] where 31.4 (95% CI =26.2-37.1) claimed that they exercised. A lower percentage of respondents in this study with a low physical activity level could be attributed to the fact that IPAQ is able to capture four domains of activity rather than just exercise or leisure-time physical activity. Approximately 70% of overweight and 80% of obese adults in this study reported to have a moderate or high level of physical activity. This finding appears to contradict a suggestion that obesity may be a contributing factor to low total physical activity [4] .
This study showed that the total physical activity of the respondents was 6180 MET-minutes per week, which is equivalent to approximately 150 minutes of vigorous or 300 minutes of moderate physical activity five days a week. Almost half of the respondents (53%) reported to have a moderate and 21.9% had a vigorous level of physical activity. This means that about three quarters of them achieved more than the minimum of at least 30 minutes of moderate physical activity five days a week to achieve health benefits [1] . Nevertheless, it is important to note that the higher physical activity of this study sample included the four domains (work, transport, domestic-garden and leisure), which might not be measured in other studies using different tools [16] .
This study found the distribution of physical activity differed in each domain with the highest in the domestic and yard domain. This is expected as there were more female (74.4%) than male respondents (25.6%), and the result was congruent with another study [16] . Male respondents were also found to be significantly more active at work while women were more active in the domestic domain, which is expected from their roles [17, 18] . More male respondents were reported to be more active in the leisure-time domain than females,which is similar to another study in Malaysia [3] . Thus, these findings suggest that interventions to increase physical activity should vary according to gender.
A higher percentage of rural respondents had a moderate ora high level of physical activity compared to urban respondents, and the difference was significant. They had the highest overall MET-minutes of physical activity as well in the work and transport domains. In terms of occupation, those respondents whose jobs were categorised as others had significantly higher overall MET-minutes of physical activity as well in the work domain. These findings could be due to the fact that these respondents were mostly small-scale farmers who had to walk to their farms and did a high level of physical activity in farm works.
Overall, the transport and leisure time domains had the lowest MET-minutes in which other studies had found a positive correlation with health [19] . Unlike previous studies, which found the transport domain to be one of the most common types of physical activity in low-income and middle-income countries [5] , this study found otherwise. This could be due to the fact that the majority of female respondents spent time on domestic duties that did not involve much walking or other means of transportation. Although this study found the level of leisure time activity to be low, it is important to note that all domains of physical activity are important to overall health [1] .
Similarly to another study [16] , younger respondents (< 30 years old) had the lowest overall physical activity as well in three other domains except the leisure domain. This could be due to their workplace lifestyle becoming more sedentary, which is a recent trend in the developed countries [20] . Although these younger respondents reported the highest score in the leisure-time domain, this was insufficient to increase the total physical activity scores. Thus, strategies should focus on how to increase leisure-time as well as the domestic and yard domains of physical activity.
This study found there was a significant difference in the level and the domains of physical activity in relation to gender, residence and occupation. Perhaps more parameters should be included in the future, as suggested by one study [16] , in order to identify the determinants of physical activities in this state of Malaysia more comprehensively. The suggested parameters are enjoyment of activities, knowledge of health benefits of physical activity, barriers to physical activity, social support [16] and built environment [4] . In addition, it is important to note that these respondents were overweight or obese with a high physical activity level. As such, future longitudinal research is recommended to investigate the long-term impact of a high level of physical activity on the physical health of overweight and obese adults.
limitations
There are limitations for this study. Although the total physical activity of respondents in this study exceeded the recommended 150 minutes per week, yet they were either overweight or obese. This finding could be attributed to respondents having to recall activities performed in the past seven days in answering IPAQ. Some respondents might have engaged in a high level of physical activity in the past seven days related to seasonal farm works or activities in the yard or garden. In addition, this is a self-report questionnaire, thus, the possibility of self-report bias cannot be ruled out.
conclusions
In conclusion, using IPAQ to capture the four domains of activity, this study found that overweight and obese adults in Sarawak were physically active.
There was a significant difference in gender, residence and occupation in regard to the level and the different domains of physical activity. This is the first study using IPAQ to assess physical activity of indigenous people in Sarawak, thus, these preliminary findings can be used for further research. It is recommended that such studies should include more parameters to give a more comprehensive understanding of the pattern and the level of physical activity of overweight or obese individuals.
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